Instruments: NMR spectra were recorded with JEOL JNM-LA400. 1 H and 51 V NMR spectra were measured at 399.78 and 105.15 MHz, respectively. All spectra were obtained in the solvent indicated at 298 K. Chemical shifts were referenced to TMS (δ = 0 ppm) for 1 H NMR and VOCl 3 (δ = 0 ppm) for 51 V NMR. IR spectra were measured on Jasco FT/IR-4100 using KBr pellet or nujol methods. Electrospray ionization mass (ESI-MS) spectra in negative mode were recorded on a micromass LCT mass spectrometer. An acetonitrile solution was directly injected at the flow rate of 400 μL/min. Elemental analyses of C, H, and N were performed by the Research Institute for Instrumental Analysis at Kanazawa University. Elemental analysis of Cl was performed by the Center for Organic Elemental Microanalysis Laboratory at Kyoto University. GC analysis was performed on Shimadzu GC-2014 with a flame ionization detector (FID) equipped with a ZB-WAXplus capillary column (phenomenex, internal diameter = 0.25 mm, length = 30 m). Naphthalene was used as the internal standard. An ALS/CH Instruments electrochemical analyzer (Model 600A) was used for voltammetric experiments. The working electrode was glassy carbon, the counter electrode was Pt wire, and the reference electrode was Ag/Ag + . The voltage scan rate was set at 100 mV s −1 . The potentials in all voltammetric experiments were converted using data derived from the oxidation of Fc (Fc/Fc + , Fc=ferrocene) as an external reference.
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X-ray Crystallographic analysis: Single crystal structure analysis was performed at 90 K by using a Rigaku/MSC Mercury diffractometer with graphite monochromated Mo Kα radiation (λ = 0.71069 Å) and with 0.5º ω-scans at 0º and 90º in φ. The crystal data is summarized in Table S1 . Data were collected and processed by using the CrystalClear program [S1].
Numerical absorption corrections were applied by using CrystalClear and corrections for Lorenz and polarization effects were performed. The structure analysis was performed using CrystalStructure [S2] . All structures were solved by SHELXS-2013 (direct methods) and refined by SHELXL-2013 [S3,S4] . Non-hydrogen atoms were refined anisotropically.
Hydrogen atoms are positioned geometrically and refined using a riding model. [HV 12 O 32 (Cl)] (9.5 mM, 20 mL), diethylamine hydrochloride (260 mg, 2.4 mmol) and diethylamine (99 mM, 1.9 mL) were added. After the stirring overnight at 313 K, brown precipitates formed were removed by filtration and the filtrate was concentrated to ca, 10 mL under reduced pressure. After addition of diethyl ether (50 mL) to the solution, the yellow precipitates formed were collected by filtration. The collected samples were dissolved in chloroform (40 mL) and insoluble materials were removed by filtration. After standing the filtrate overnight, the yellow products of TBA(Et 2 NH 2 ) 4 (Fig. S11) . 51 V NMR (acetonitrile): δ = −559, −584 ppm (Fig. S2) (Fig. S5) . 51 V NMR (acetonitrile): δ = −531, −541, −558, −568, −578, −622 ppm (Fig. 7, S6 (Fig. 6) . 
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